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SEROLOGICAL  DIFFERENTIATION*  OF  ACUTE  AND  CHRONIC 
SCHISTOSOMIASIS  MANSONT  BY  ANTIBODY  RESPONSES 
TO  KEYHOLE  UMPET  HE.MOCYANIN 

MOUSTAFA  \L  SlAKSOUSt.  KUAVTAOMBt  AU.  ZOHAIit  FAStlD. 

ANSMlEVk'  i.  G.  SlitrSOS.  a»9  MM£S  W.  UIQODV 
VS.  Savsl  MrAest  tttsesfdi  VgaSA  S.  Ce^  Ecjcezd 
Saaeeei  tesGOCe/or  SStixsi  fUffSftk.  LceJtm.  Exj^ind 

AbstrseL  Tlae  of  a  sfcgtd  cptiope  bct»cca  the  benoaetaata  of  tbe  suktac 

pothnic  J/<gg/hTa<7<ga<grjL  betttf  fcoo»aastbclcQfaote  &=pet.aadsd:motosehhtt 
beea  reporud.  Thi*cp^^>pe  has  beta  iboaa  to  be  a  eujor  tpaeaosca  ia  bessa  isJixtioa. 
la  this  sttxS}’.  kcshcSe  licpct  bcooctaaia  (KLH)  was  tsed  to  tacascrc  aatibodxs  rccos' 
exziat  the  crosvTeactiaf  e;Ktopes  m  sera  fi'oa  patieots  with  acete  aad  chroate  schistoso- 
tasasis  csit^  aa  ea2>pe^iaked  uasaaosorbeat  assay  (EUSAi  Nlaricd  diflcrcacts  a  IfG 
aad  IpNf  aatibod>  respoase  were  coted  betweca  acted}'  aad  chroescally  taicctcd  patkets 
ataredpn)C3lsertsaddctt<»aofcpu>2360.Theaestescrabadaiaeaa  SDOD^^ 
vslses  ^  IpG  aad  ffNf  ^  IX)  s  O.M  aad  1^  s  0l6  compared  to  mcaa  £  $D  1{G  aad 
TtM  absorbaaodbrthedtroaicseraofOJl  r  0.10  aad  0,22  £  0.11  rcspecu\ri}.Setucp 
oer  lowest  posttis-e  knit  at  >  2  SD  abos*e  the  taeaa  of  the  chrocuc  seta.  2S  of  the  30  paaeats 
presioesly  dtapsosed  as  bas'ia;  acute  schistosomiasis  were  correctly  ideatified  by  their  1{C 
aad  I^M  reipoase.  Of  5  patknts  studied  lor^tsdiaafly.  IfG  persisted  at  the  same  lesTb 
10>I3  werics  after  treatmenL  I^fleseb.o3  the  other  haad.  showed  a  tcadexic}  to  decrease 
but  rezraiaed  abose  the  csublisbed  cut*ofriesTL  This  study  pros-ides  further  evkSeace  for 
the  assoebtioa  of  schistosomulum  svriaee  cart>o!t}rirate  anybody  with  acute  infeaion  aad 
demoesuates  the  ability  ofa  umple  eono^mpryus-e  £USA  usini^  mkroutcr  pbtes  coated 
with  minute  qcankties  of  KLH  to  differentiate  sercdopcally  between  cases  of  acute  and 
efaroeue  schist^miasis. 


An  individual's  primary  exposure  to  schisto* 
some  infectiaa  frequently  results  in  acute,  tox* 
emic  schisiosomusis,  a  syndrome  dev  etopic;  4* 
10  weeks  after  inlbctioa  and  characterued  by 
fev'er.  prostration,  diarrhea,  and  eosinophilia.' 
These  symptoms  tend  to  occur  in  the  early  stapes 
of  the  infection,  when  parasite  burdens  are  low 
and  stool  examinations  to  detect  ova  may  be 
unrcluUe.  These  symptoms  generany  subside  as 
the  infection  becomes  chronic,  even  without  spe- 
alk  treatment.  Little  progress  has  been  made  m 
the  develosmient  of  early  serological  screening 
for  acute  sdiistosomiasis.  Numerous  antigen 
preparations  have  been  evaluated  and  partially 
successful  attempts  to  distinguish  between 
chrome  and  acute  schistosomusis  on  the  basis 
of  specthc  IgM  titers  and  immunoglobulin  ratios 
have  been  reported.^’  All  describe  tedious  and 
time<onsummg  methods  of  preparation  for  the 
antigens  used  in  these  assays. 

Immunopreapitation  and  surface  binding  as> 
says  using  sera  from  Egyptian  patients  infected 
with  Schisiosonui  mansom  have  revealed  a  stg> 


nibcast  difTcrence  in  the  speahoiies  of  anti- 
v^isiosomulum  suri^  IgG  between  individu¬ 
als  with  acute  and  chronic  infectionv*  It  was 
four.d  that  the  NL  >  200  kDa  antigen,  the  pnn- 
apal  urge!  of  carbohydrate  antibody  on  the 
schistosomulum  surface,  contnbuted  40%  of  the 
'■M-Ubeled  surface  molecules  preapiiated  by  an- 
itbodtcs  from  acute  patients,  but  only  1 3%  of  the 
stnf^  molecules  precipitated  by  antibodies  from 
cbrcmic  patients  In  addiiicn.  schistosomulum 
surface  binding  assays  using  pooled  sc  ra  revealed 
that  $0%  of  the  anti-surface  IgG  in  an  acute  se¬ 
rum  po<^  was  speahe  for  sodium  metapenodate 
scnsitivccarbohydrate  epitopes.  The  level  ofan- 
iibody  against  such  epitopes  in  a  chronic  serum 
pool,  however,  was  below  the  assav  «v*“ction 
limits  A  possible  explanation  is  that  the  high 
level  of  surface  carbohydrate  antibody  represents 
an  early  anti-schistosor.ie  response  associated 
with  acute  infection,  and  that  the  level  of  scrum 
antibody  declines  dramatically  as  the  infection 
becomes  chronic 

to  test  this  hypothesis,  and  to  investigate  the 
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posR^Sqr  of  ibe  r^tseeoe  of  sdas:osos»> 
cba  ssfbee  cartob}<fca:e  as^body  as  a 
oos£>ettstfi>rtbec3:1ydeuct9eaofaes:esd:ts' 
W»oesSaiis,«gha\^cadgrtaWn  cog;pa?Moas<rf‘ 
3cs:e  asd  chrceje  sdssrosocisasis  paiksts  by 
EUSA  csis}  !:£saoe}asia  of  the  bcjIaoSe  tiapet 
(MefSiJatra  crrmiaa)  as  the  ta.*pa  aat^ea.  Kcy« 
b^lia;petbeQoc>aaia(KLH)*assdectgdbc» 
caese  ft  shares  a  defaed.  ptouedvc  earbo- 
hsidrate  epbope  «ith  the  sarbce  of  51  tnsKSOisi 
scfahtosoreeb.*  Tbe  ese  of  this  reateat  atwds 
the  oecessity  of  penhcatioa  of  specific  surtaa: 
tJ^roeosft^us  frost  the  parifite  aad  fimHutes 
a  sitn;4s  assay  Ibr  specific  sartacc  caibot^dratc 
aalibody  »ithoui  the  seed  foz  aooodooa]  cap* 
ture  or  cotnpeiitioa.  Tbe  asaibbility  aad  stabil¬ 
ity  of  KIH  «otdd  allow  for  tbe  first  tlnie  tbe 
ifltfoductioa  of  aa  eatrcracly  simple  aad  ehezp 
diafoostic  lest  for  acute  sdiistosoaiasis. 

SUTOUAia  AM>  MCTHODS 

Pcf.cm 

Sera  for  thb  study  «ere  obui&ed  from  30  pa- 
lieots  with  wWI-dcfincd  acute  or  early  scbtsfo- 
somtasb  who  were  presiously  evaluated  at  tbe 
“fm  er  of  unknown  ori^**  ward  of  tbe  Na- 

^-al  Mcd^  Research  Unit  No.  3  in  the  Abbassu 
Fo'cf  HosjntiL  Cairo.  EopL  Alt  were  town  res¬ 
idents  who  had  been  exposed  briefly  for  tbe  first 
time  to  infected  Nile  water.  of  5.  mamom 
were  eventually  found  in  al<  patients,  although 
repeated  stool  examinations  or  rectal  snip  was 
required  to  find  the  egps  in  some  cases.  The  pa¬ 
tients  were  5'I9  >ears  old  and  had  had  fevers  of 
3>S  weeks  duration.  They  also  had  diarrhea, 
palpable,  tender  livers,  and  eosinophilia  of  17- 
65%.  Patients  were  treated  with  praziquantel  <60- 
75  of  body  weight  divided  into  3  doses 

gtv*en  m  1  day).  Follow-up  serum  samples  were 
obtained  from  5  of  these  patients  10-13  weeks 
later. 

An  additiorul  30  sera  were  also  obtained  from 
patients  with  chronic  schistosomiasis  who  had 
had  well-documeniod  acuv  e  infecuons  for  at  least 
3  years.  They  were  all  excreting  S.  mansom  eggs 
in  their  stools  and  were  8-25  years  of  age. 

Since  fasaoliasis  and  schistosomiasis  com¬ 
monly  coexist  in  l^pi.  sera  from  12  patients 
with  proven  Fasaolagiganiica  infection  but  free 
of  schistosomiasis  were  also  included  m  the  study. 
In  addition,  seta  were  obtained  from  10  healthy 


laboratory  tavestigames  to  sesve  as  oormal  cos- 
trob.. 

£USA 

A  sxaadard  mkro-ELiSA  was  applied  using  50 
^  of  cads  reageaL  Poty'ftjreae  9S-vetXi,  <!ai*bot- 
toss  mkrotrtcr  pfates  (Linbro.  Flow-  Laboraio* 
ties.  locL.  McLean.  VA)  were  used.  Each  wdl  was 
coated  ovensighi  at  room  tcmperatcre  with  50 
ng  of  KLH  (Sgma  (Tbcmical  Co..  Sl  Louis.  MO) 
tn  50  pi  0J)5  M  carbonate  bufler  pH  9.6.  This 
amount  of  antigea  was  eminrically  detcn<*tncd 
by  checkerboard  titratioa  usiog  positive  and  neg¬ 
ative  sera  to  be  the  minimum  amount  required 
to  yield  optimal  color  formation.  Each  plate  was 
then  washed  3  times  with  phosphate  buflded 
sabne.  pH  7.6.  containing  0i)5%Twecn  20  (PBS- 
Tween).  Next.50^of  t2senal  1:2  dilutions  of 
each  scrtim  (begieniDg  with  1:2  dilution)  were 
added  and  Use  pbies  were  tocubaled  for  2  hr  at 
room  temperature.  Serum  blanks,  antigen  blanks, 
and  positive  and  negative  control  sera  were  run 
with  each  plate. 

The  plates  were  then  washed  3  times  with  PBS- 
Tween  and  50  id  goat  anti-human  IgG  or  IgM 
peroxidase  conjugate  diluted  1:2.500  in  PBS- 
Tween  (Kirkegaard  and  Peny  Laboratones.  Inc.. 
Gaithersburg.  MD)  were  added  to  each  well  Af¬ 
ter  2  hr.  the  conji^ie  was  removed  and  tbe  plates 
wexewashed  3  limes  with  PBS-Tween.  Each  well 
received  50  id  peroxulase  substrate  solution  con¬ 
sisting  of  O'pbenylenediamtne  tablets  dissolved 
m  diluent  buffer  (Abbott  Laboratones.  North 
Chicago.  IL)  immcduiely  before  use. 

Tbe  plates  were  incubated  with  substrate  for 
5-15  min  at  room  temperature  and  the  reaction 
was  Slopped  with  25  id  2.5  M  sulfunc  acid 
The  color  developed  in  the  plate  was  read  at 
OD««>m  using  an  ELISA  reader  (Tiicnek  Mul* 
ti^n.  Flow  lAboratoncs,  Inc..  .McLean.  VA) 

Immunoprecipiiauon 

Three  hourschistosomuU  were  surface  labeled 
with  using  the  lodogen  method  The  sol¬ 
ubilized  surface  antigens  were  immunopreapi- 
tated.  resolved  by  sodium  dodecyl  sulfate-poly¬ 
acrylamide  gel  electrophoresis  (SDS-PAGE)  and 
identified  by  autoradiography.  Rabbit  KLH  an¬ 
tibody  was  raised  in  a  sandylop  rabbit  by  in¬ 
jecting  im  with  100  j/gKLH  incomplete  Freund’s 
adjuvant,  boosting  I  week  later  with  a  similar 
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Fiouke  I  IntnucopfecipiUiion  of  ‘**1 
schi^tosomulum  suHice  aot^eos  «ith  (a)  nbtm  KLll 
antibody  and  (b)  normal  rabbit  scrum  The  M,  sbowii 
are  of  the  anu^ms  precipitated 

injection,  and  boosting  again  4  uteks  later  s^ith 
the  same  amount  of  antigen  in  incomplete 
Freund's  adjuvant  Serum  antibody  binding  to 
schistosomula  surface  was  done  by  a  competitise 
binding  radioimmunoassay  at  a  serum  dilution 
of  1 :  1 0  using Mabeled  protein  A  as  described  * 

RESULTS 

Immunoprecipitation  of schistosomutum 
surface  antigens  with  antibodies  raised  against 
KLK  in  rabbits  demonstrated  that  the  antigens 
with  a  iNf,  17,  38,  and  >200  kDa  express  the 
cross<Kactive  epitope  (Fig.  1)  AU  these  antigens 
h^'.e  previously  been  shown  to  express  carbo' 
hydrate  epitopes."  Antigens  which  have  been 
ft  und  to  express  only  non*carboh>drate  epitopes 
sveh  as  those  with  a  M,  32  and  20  kDa  w^e  not 
im.nunopreapitated 
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To  investigate  the  presence  ofhunun  anubody 
to  the  carbohydrate  epitope  shared  with  KLH. 
sera  pooled  from  Egyptian  patients  with  cither 
acute  or  chronic  schtstosomc'.xs  were  preab* 
sorbed  with  KJ,H  and  thar  residual  s'^istosom* 
ulumsuri^  binding  compared  Aitnunabsorbed 
sera  (Table  1 ).  Preabsorption  with  KLH  resulted 
in  a  20%  reduction  in  the  surl^  binding  of  the 
acute  serum  pool,  but  oo  detectable  reduction  in 
the  binding  of  the  chronic  serum  pooL  Absorp* 
tton  was  also  conducted  with  a  schistosome  egg 
homogenate  forcompanson.  This  resulted  in  an 
80%  reduaion  in  the  binding  of  the  acute  pool 
but.  again,  no  reduction  in  the  binding  of  the 
chronic  pool.  These  results  are  consistent  with 
the  epitope  shared  by  the  schistosomulum  sur> 
face  and  KLH  representing  25%  of  the  egg  cross* 
reactive  carbohydrate  epitopes  on  the  schisto- 
somuium  surface  that  are  recognized  by  the  acute 
serum  pool 

Pieliminary  expenments  were  conducted  to 
examine  the  possibility  of  using  the  ELISA  tech* 
mque  to  delect  antibodies  to  KLH  in  the  sera  of 
»chisiosomiasis  patients  and  control  subjects 
Hgure  2  summanzes  the  results  of  initial  e.  per* 
iments  in  which  pooled  sera  from  patients  with 
acute  or  chronic  schistosomiasis,  patients  with 
fasaoliasis.  and  health/  subjects  were  tested  by 
the  ELISA  method  for  the  presence  of  IgG  and 
IgM  antibodies  to  KLH.  At  all  dilutions  above 
I  '40.  the  mean  absorbanceat  490  nm  of iheacute 
schistosomiasis  group  was  much  higher  than  the 
meanabsorbanceof(heoiher3groups  Since  the 
titer  of  antibody  against  KLH  in  the  acute  serum 
pool  was  found  to  be  extremely  high  ( >  I  /20,400) 
a  scrum  dilution  of  i.2.560  was  then  taken  as 
the  titer  at  which  absorbance  values  at  490  nm 
w'ere  compared  in  all  subsequent  expenments 

By  the  cniena  given  above,  ELISA  absorbance 
obtained  from  individual  sera  of  patients  in  the 
diflcrent  groups  w-ere  compared  for  their  IgG  and 
Ighf  inen  as  presented  m  Rgurc  3  With  the 
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Fkuu4  Scrum  anit'KLH  IgNf  and  liC  respond 
in  i  paiicnts  with  acuie  tchntosomuus  on  prnenu- 
tion  and  1(^13  «ceEs  btcr.  after  clearance  of  the  par¬ 
asite 


KLH  ELISA  as  a  diagnostic  kit  for  acute  schis¬ 
tosomiasis  Setting  our  lo>sosi  positive  limit  at 
slightly  >2  SD  above  the  mean  of  the  chronic 
schistosomiasis  group.  established  the  mini¬ 
mum  absorbance  value  required  for  a  positive 
acute  schistosomiasis  diagnosis  (lowest  positive 
limit)  An  OD  >  0  43  vvas  then  used  as  the 
endpoint  for  the  titer  determination  at  serum 
dilution  of  I  2.560 

Given  these  2  entena.  28/30  were  correctly 
scored  as  positiv  e  acu'x  schistosomiasis  cases  and 
2  were  false  negative  by  both  IgG  and  fgM  titers 
No  false  positive  values  were  delected  in  the 
chronic  schistosomiasis  group  There  was  1  false 
positive  value  in  the  fascioliasis  groupby  the  IgM 
response,  but  not  by  the  IgG  response  AH  control 
sera  from  the  healthy  subjects  who  were  never 
exposed  to  infection  were  correctly  identified  as 
negative 


dgurc  4  s.how5  scrum  2nii-ICl.H  fgM  ar.d  IgG 
responses  in  5  patients  with  acute  schistosomi- 
asis  for  ubom  follow''Up  samples  wttc  obbined 
10-13  weeks  following  clearance  of  the  parasite. 
IgM  OD  readings  in  all  5  patients  showed  a  def¬ 
inite  tendency*  to  decrease,  although  all  v-alues 
xexnatoed  above  the  cutoff  value  of  positiviiv 
On  the  other  hand,  the  IgG  response  of  these 
patients  showed  practically  no  chan^  at  follow¬ 
up. 


DISO.'SSION 

Immunisation  of  naive  LOU  rats  with  punfk'd 
KLH  has  been  reported  to  elicit  the  production 
of  specified  mansoni  antibodies  exhibiting  both 
in  vitro  and  in  vuo  effector  functions  towards 
5.  mansoni  schisiosomub.*  It  was  further  dem¬ 
onstrated  that  sera  collected  from  KLH  immu* 
nized  rats  contain  antibodies  able  to  immuno- 
jwecipitate  from  a  schistosomula  extract  a  38  (XX) 
M,  surface  antigen  giveoprotein  This  antigen  was 
previously  reported  to  be  a  major  immunogen 
in  human  infection,  and  induced  production  of 
specificanlibodiesm97%of5  mp/uonnnfecied 
patients.** 

The  experimental  data  fully  support  the  exis¬ 
tence  of  a  shared  epitope  between  KLH  and 
schistcsomulum  sunace  antigens  and  demon¬ 
strate  the  presence  of  the  shared  epitope  on  the 
M,  17  and  >200  kDa  antigens,  as  well  as  on  the 
M,  38  kDa  antigen  as  previously  reported  *  An¬ 
tibodies  from  an  acute  serum  pool  were  shown 
to  bind  in  Significantly  higher  amounts  than  those 
f'om  achronic  serum  pool  to  the  surface  of  schis- 
osomula  KLH  competitively  reduced  the  acute 
serum  binding  by  20%.  but  had  no  effect  on  the 
chronic  scrum  binding.  This  indicates  that  at  least 
I  of  the  epitopes  recognized  by  acute  serum  on 
iheschistosomulum  surface  is  shared  with  KLH 
and  that  there  is  insufhcient  antibody  to  such 
epitopes  in  the  chronic  serum  to  allow  their  de¬ 
tection  by  this  assay 

Based  on  this  finding,  expenments  v<crc  un¬ 
dertaken  to  quaniiiaie  more  precisely  the  level 
oi  KLH  antibodies  in  individual  sera  from  pa¬ 
tients  with  schistosomiasis,  and  to  examine  the 
potential  use  of  KLH  for  the  development  of  an 
immunoassay  that  can  detect  patients  with  acute 
5  mansoni  infection  Initial  expenments  with 
pooled  sera  clearly  demonstrated  that  alt  types 
of  sera,  including  that  from  normal  subjects  ap¬ 
parently  nad  KLH  antibodies  at  low  serum  di- 
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luUons.  This  tiler  dropped  sharpl>  in  alt  the 
pooled  sera  tested  except  that  constructed  from 
acute  schistosomiasis  patients,  uterc  hi^h  con- 
cenuations  of  KLH  antibodies  persisted  e\en  at 
a  serum  dilution  of  1:20.400.  This  u-as  true 
whether  IjO  or  IgM  antibodies  nere  assasrd. 

When  indiiddual  serum  assa>'s  uerc  per¬ 
formed  at  a  dilution  of  ^  1:2,500.  a  highly  s^- 
niheant  differenoe  bct%ieen  the  lesds  of  KLH 
anttbrxly  in  the  sera  of  patients  unh  acute  sdiis- 
tosomiasis  and  patients  with  chronic  schistoso¬ 
ma  infection  u-as  found.  This  finding  fully  sup¬ 
ports  the  results  of  immunoprecipiiaiion 
experiments  Vhich  demonstrated  that  the  M, 
>200  kDa  schistosomulum  surface  antigen,  a 
major  target  of  schistosomulum  surface  carbo- 
hjdrate  antibodies,  is  preapitated  at  a  signifi¬ 
cantly  higher  le«el  by  antibodies  in  the  sera  of 
acute  patients  than  antibodies  from  chronic 
patients.*  Thus  the  available  evidence  suggests 
that  schistosome  surface  carbohydrate  antibody 
IS  an  early  response  to  schistosome  infection  that 
declines  with  time. 

It  has  been  shown  by  others  that  resistance  to 
reinfection  with  S  mansoni  is  age-related,  ap¬ 
parently  developing  after  some  years  of  infec¬ 
tion.'*  Thus  It  is  unlikely  that  the  patients  di¬ 
agnosed  as  being  acutely  infected  are  resistant, 
although  there  may  be  resistant  individuals 
among  the  patients  with  chronic  infection  in¬ 
cluded  in  this  study,  all  of  whom  had  a  docu¬ 
mented  history  of  infection  of  at  least  3  years 
Thus  It  1$  reasonable  to  speculate  that  althou^ 
carbohydrate  antibodies  can  mediate  protective 
immunity  m  rodent  models,"  they  may  not  make 
a  significant  contribution  to  resistance  to  rein¬ 
fection  in  man.  Indeed  i(  has  been  proposed  on 
the  basis  of  in  vitro  studies  and  the  analysis  of 
antibody  levels  in  Kenyan  children,  that  schis- 
tosomulumsuifacecarbohydrateantibodicsmay 
block  other  protective  responses  '♦  The  work 
presented  here  does  not  contradict  this  hypoth¬ 
esis 

The  difference  in  KLH  antibody  levels  in  the 
sera  of  patients  with  acute  and  chronic  schisto¬ 
somiasis  suggests  the  use  of  this  glycoconjugate 
in  a  speafic  immunodiagnostic  test  for  acute 
schistosomiasis.  Taking  of  045  as  the 

cut-off  point  of  positivity,  all  but  2  subjects  in 
the  acute  schistosomiasis  group  were  conecily 
identified,  leaving  only  2  false  negative  cases  It 
IS  interesting  to  note  that  these  2  individuals, 
though  they  could  not  be  distingi  shed  cimically 
from  the  other  acutely  infected  patients,  were  the 


only  individuals  in  this  group  to  have  an  IgG/ 
IgM  ratio  >  1  using  a  soluble  egg  antigen  (data 
not  ^owm).  All  of  the  patients  in  the  chronic 
schistosomiasis  group  were  correctly  detected, 
and  only  1  of  the  tasmoliasis  patients  showed 
some  cross-reaciivity.  These  results  dearly  dem¬ 
onstrate  for  the  first  time  that  differential  anti¬ 
body  responses  to  KLH  scrolo^'cally  differen- 
tbted  between  acute  and  chronic  schistosome 
infections. 

Serological  differences  between  acute  and 
chronic  $cl>  stosomiasis  were  reported  by  Nash 
»'  ■*  others  **  '•  They  found  specific  IgM  and 
igii  antibody  to  a  polysacchande  from  the  schis¬ 
tosome  gut  to  be  highest  in  patients  with  acute 
schistosomiasis  and  lowest  in  chronically  infect¬ 
ed  patients  These  studies  further  demonstrated 
that  acutely  infected  patients  had  mostly  IgM 
speafic  antibodies,  whereas  chronically  exposed 
patients  had  mostly  IgG  antibodies  to  a  schis- 
KMome  specific  carboh>drate-containing  anti¬ 
gen  ••  In  our  study,  IgG  and  IgM  responses  to 
KLH  were  comparable  in  all  groups  tested  No 
distinction  could  be  made  among  the  groups 
based  on  anti-KLH  immunoglobulin  ratio  (IgG' 
IgM),  as  reported  in  other  studies  using  different 
antigens  *'* 

Of  the  30  patients  in  the  acute  schistosomiasis 
group,  only  5  gave  follow-up  sera  10-13  weeks 
after  treatment  Anaijsis  of  the  antibody  titer  of 
these  sera  revealed  practically  no  change  in  the 
IgG  response.  IgM  specific  antibodies  showed  a 
tendency  to  drop,  but  remained  above  the  con- 
trolcut-offlevel  Obviously,  more  follow-up  test¬ 
ing  would  be  needed  before  it  can  be  determined 
whether  this  test  can  be  used  to  measure  the 
efficacy  of  a  speafic  drug  treatment. 

One  major  obstacle  to  the  development  of  a 
suitable,  simple  immunodiagnostic  procedure  for 
the  detection  of  patients  with  acute  S  mansoni 
infection  has  been  the  lack  of  a  specific  antigen 
which  possesses  both  serological  specifiaty  (to 
be  recognized  in  patients  in  the  early  stages  of 
the  disease)  and  sufficient  sensitivity  (to  differ¬ 
entiate  between  chronic  and  acute  infections) 
The  results  of  this  study  suggest  that  purified 
KLH  preparation  in  an  ELISA  fulfills  this  cn- 
tena  KLH  is  biologically  actis  e,  being  an  antigen 
that  sensitizes  animals  for  the  production  of  S 
mansom  antibodies  with  similar  effector  func¬ 
tion  to  those  induced  dunng  the  course  of  infec¬ 
tion  Thus  the  demonstration  of  circulating  an¬ 
tibodies  to  this  antigen  is  probably  relevant  to 
the  presence  of  an  5  mansom  infection  It  is 
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commercially  a\*ail3b1e  in  pure  form,  precluding 
the  need  for  lengthy  and  tedious  procedures  of 
isolation,  purihcation,  and  standardization  of 
antigens.  It  is  cheap  and  rebtisely  stable  in 
ophihzed  form,  and  as  such  uould  be  easy  to  use 
under  held  conditions. 

This  study  confirms  that  high  le\els  of  schis- 
tosomulum  surface  carbohydrate  antibody  arc 
assoaated  with  acute  schistosomiasis.  It  dem¬ 
onstrates  that  quantitative  determination  of  IgG 
and  IgNl  to  5  mansom  schistosome  carbohy¬ 
drate  epitopes,  as  measured  using  (CLH.  can  be 
used  as  a  dia^ostic  test  for  the  early  detection 
of  the  disease.  Obviously,  extensive  held  testing 
u-ould  be  needed  to  further  substantiate  the  sc- 
rolo^cal  specificity  of  the  test. 
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